This article tests whether the willingness-to-pay (WTP) of cruise tourists is affected by multivariables, namely regional level variables, socio-demographic variables, cruise perception variables, cruise motivations and cruise preferences. Our research aims to measure the influence of the multivariables on the WTP of cruise tourists, in order to trace the determinants of WTP. Using a censored regression model, the following variables are found to be highly associated with the WTP of cruise tourists: income, education, family structure, occupation, cruise experience, cruise duration and cruise preferences. The results of the modelling not only fill in existing research gaps in the theory of WTP but also shed new light on the comparison of multiple regions in terms of the difference of WTP of cruise tourists. A latent cluster analysis is further conducted to identify market segments with different cruise WTPs, and this knowledge can be used to improve the marketing performance of cruise companies in the growing Asian markets.
Introduction
Cruise tourism is on a rising edge in the past decades. The rapid rise of tourism was originally facilitated by train, by road and eventually by air, but in recent years, it has been boosted by the growth of cruise tourism. Cruise tourism has various particularities compared with other modes of tourism: (a) it is a chain movement along fixed trajectories, from port to port; (b) it is less complementary to other forms of tourism transport, and is dominated by a single transport mode, that is a cruise ship; (c) it is a form of mass tourism with thousands of passengers on one and the same ship, travelling on an all-inclusive basis (full board and lodging) and (d) on-board services on the cruise ship itself, while the ports visited offer alternative tourism services (shopping, historical visits, entertainment, etc.) .
Modern cruising may be regarded as the fastest growing category in the leisure tourism industry which has had a significant annual growth rate of approximately 7.2% over the past three decades (FCCA, 2014) . As a growing region, the Asian markets have great potential, and have already attracted the attention of the top world cruise companies. There has been a steady growth in passenger capacity reaching 2.17 million passengers; and 52 cruise ships were offering a total of 1065 separate cruise products in Asia in 2015. In the Asian cruise markets, short cruises are dominant: 80% of the cruises offered are for 2-6 nights, 12% for 7-13 nights and 8% for longer periods; and East Asia is the most active region with 20.5% annual growth, accounting for over half (51%) of the Asian markets as a whole (CLIA, 2014; Figure 1) . In contrast to the global markets, potential cruise tourists seek cruises of around 7.5 days in duration and a reasonable price range of US$170-230 per cabin per day; for an entire cruise, their total amount of willingness-topay (WTP) is on average US$1700 for standard cabins, US$2100 for premium (mid-priced) cabins, US$2800 for luxury cabins and US$3,200 per person for the consumption in port destinations (FCCA, 2013) .
Comparing with the accelerating growth in cruise industry, the academic field is relatively plateauing out somehow. Although consumption behaviours of cruise tourists has received attention (Brida et al., 2014; Lee and Yoo, 2015) , little is known about the determinants of cruise WTP and the differences of cruise WTP in different market segments. No prior studies have considered explicitly these perspectives. With respect to the great potential of the Asian cruise markets, our research focusses on two questions: (a) How do the multivariables, namely regions, socio-demographics, cruise perception, cruise motivation and cruise preferences, influence the WTP of cruise tourists in the Asian markets? and (b) How can the Asian cruise markets be clustered, and the most valuable segments be identified? This study offers the first empirical investigation of the cruise WTP and further explores the WTP differences among different regions.
Theory background
This section aims to sketch out some fundamentals of cruise tourism. From the starting point of industrial organization theory, firms must know the demand function, in order to maximize their profits. For market operation, WTP is a widely accepted estimator for the demand of consumers and also a meaningful reference value for firms making an optimal pricing decision (Kohli and Mahajan, 1991) . In this research, we concentrate on the operational quantitative analysis of WTP and its related variables.
Most past studies have focussed on income, which significantly influences WTP (Govindasamy and Italia, 1998) . Apart from income, some other socio-demographic variables affect consumers' WTP. For instance, education influences the WTP for solid waste management in India (Hazra et al., 2015) ; nationalities (both domestic visitors and foreigners) affect the WTP for marine-based tourism in Thailand (Piriyapada and Wang, 2015) and Mozambique (Daly et al., 2015) ; and guests in luxury, mid-priced or economy hotels have various WTPs for the hotels' green practices in the United States (Kang et al., 2012) .
Some variables related to the perception of tourism are linked to WTP, such as the duration of stay and the depth of experience of ecotourism (Choi et al., 2015; Mejia and Brandt, 2015) , and perceived values of first and repeat cruise tourists influence their WTP (Chang et al., 2013; Petrick, 2004) and so on. In addition, tourists' motivation and preference are identified to influence WTP in many studies, as follows: geographic distance effects (Pate and Loomis, 1997) ; attitude, intention and motivation (Hultman et al., 2015) ; emotional or psychological determinants (Lee et al., 2013) ; service quality and loyalty (Dean et al., 2002) ; satisfaction and attached value of conserving heritage (Kim et al., 2007; Yung and Chan, 2015) ; luxury amenities in the hotel room (Heo and Hyun, 2015) and perceived brand globalness (Davvetas et al., 2015) .
In the techniques, the interval data of WTP could be more robust, and interval regression models are superior to the bivariate model (Alberini, 1995) . Hensher and Sullivan (2003) found that stated preference data are more effective than revealed preference data in empirical modelling. Hole (2007) discussed and further tested the approaches of estimating confidence intervals for WTP. Lee and Yoo (2015) used the choice experiment approach to research the marginal WTP for increasing the attributes of cruise facilities (e.g. cruise duration, accommodation, services and cost) and found that the marginal WTP is substantially more influenced by cruise on-board facilities rather than by port visits. Similarly, in the research of Masiero et al. (2015) , a stated choice experiment and discrete choice modelling method were used to obtain the guests' WTP for hotel attributes (including room views, hotel floor, club access, free mini-bar items, smartphone service and cancellation policy), and it was found that various segments of travellers (e.g. leisure or business travellers, first time or repeat, etc.) have different WTPs.
The aforementioned literature review reflects that extant research in cruise economics is still very deficient and lacks depth from an academic perspective. We found various studies in the general field of tourism consumption, but there is hardly any discussion about the WTP of cruise tourists. For cruise tourism, cruise lines are operated around some particular cruise ports, while cruise tourists are from different regions. This requires efficient marketing strategies to be developed under the segmentation of regional markets. So, our study zooms in on WTP of tourists for a cruise product in the short term (3 years in our research), in order to be consistent with the official cruise industry reports of FCCA (2012 FCCA ( , 2013 . We use a censored regression to analyse the correlated multivariables of cruise WTP, and apply a further latent cluster analysis (LCA) to identify the valuable segments in the Asian markets to provide some knowledge on cruise lines' marketing performance.
Research design
On the basis of some previous theoretical studies of cruise motivation (Hung and Petrick, 2011) and cruise preference (Xie et al., 2012) , we did some field research by face-to-face interviewing several cruise experts from some leading cruise operators, namely Costa, Royal Caribbean, Star Cruise, Cosco, Princess and some related tour operators. So, we achieved to find that the main Asian cruise tourists' resource regions are Mainland China, Hong Kong, Taiwan and Japan, while Taiwan is a strategic geographical destination in Asian cruise lines.
On the basis of our literature review and field research, a trial questionnaire was designed and tested using 123 samples. Finally, our final cross-section survey was further revised and conducted in four cruise ports, namely Keelung, Taichung, Kaohsiung and Hualien (all in Taiwan), from 8 May to 22 May 2014. We distributed 800 surveys to the tourists from Japan, Mainland China, Hong Kong, Taiwan and other global regions; 575 completed questionnaires (i.e. a valid response rate of 72%) were used in our research. Table 1 summarizes cruise tourists' socio-demographic characteristics in the Asian markets. Cruise tourists in the Asian markets have certain characteristics: (a) nearly half (48.53%) are younger than 40; (b) over half (58.96%) are without cruise experience or are cruising for the first time; (c) the majority (61.22%) have a monthly income of US$2000 or below; (d) as much as 60.35% have a higher level of education (a Bachelor's degree or above); (e) more than three quarters (82.26%) prefer to travel with friends or family; (f) in terms of marital status, over onethird are single (38.96%), and just under one-third are married with adult children (32.00%); (g) their main occupation is company staff (20.17%) and (h) as much as 58.61% are (strongly) willing to cruise, and half of them (50.44%) are willing to pay US$1000 or below in near future (3 years in our survey). An intuitive understanding can be gained from the above descriptions, that is, the surveyed individuals are mainly young, and have a lower income, a higher education level, a strong cruise intention (willingness to cruise) and a moderate WTP. Although the latter could be related to the respondents' generally lower income level, another possible explanation might be that Asian people have hardly changed their ingrained consumption attitudes, such as the traditional thrifty idea of 'saving money for a rainy day'.
Measurement
In our research, cruise WTP is represented by a set of interval consistent estimators, such as US$0-500, US$501-1000, US$1001-1500, US$1501-2000 and above US$2001. There are 13 variables correlated to cruise WTP, namely region, gender, age, education, monthly income, occupation, family structure cruise experience, cruise intention, preferred partner, cruise duration, cruise motivation and cruise preference. According to the previous research of Kim et al. (2007) and Ezebilo et al. (2015) , they found that a set of variables, namely distance away from home (regional variable), socio-demographics (such as age, gender, education, income, occupation, family structure), consumption experience/frequency, duration, motivation, preference and intention, influence WTP significantly. So, we divided the independent variables as follows: regional variable (Mainland China, Hong Kong, Taiwan, Japan and other global regions), sociodemographics (age, gender, education, income, occupation and family status), cruise perception (cruise experience, cruise intention, cruise partner and cruise duration), cruise motivation and cruise preference. As motivations and preferences are both linked to WTP research (Heo and Hyun, 2015; Hultman et al., 2015) , we decided to include these two variables in our further modelling. Considering the significant growth of cruise tourism in Asia, it has attracted a large number of cruise tourists with diverse motivations (Hung and Petrick, 2011) and preferences (Xie et al., 2012) . It is worth to note that Chen et al. (2016) have applied principal components analysis (PCA) to explore the components of cruise motivations and cruise preferences in the Asian markets. With regard to their results of the confirmatory factor analysis (CFA) on the various constructs of the two variables, there is sufficient evidence of internal consistency (Cronbach's a > 0.6), convergent validity (AVE > 0.5) and composite reliability (CR > 0.7) of all the constructs. So, the results of cruise motivation and preference tested through PCA and CFA by Chen et al. (2016) are used as two independent variables in our research: We refer cruise motivation to four constructs, namely selfesteem (increasing self-worth, impressing others, deriving accomplishment), escaping (escaping from routines, being free, mental relaxation), learning (gaining knowledge, enjoying a thrill, experience of other cultures) and bonding (joining friends/family, interacting with friends/family); and cruise preference refers to seven constructs, including basic facilities (restaurants, cabin facilities, room service, food), entertainment (night club, casino, social gathering/party), sports provision (running track, sports area, climbing wall, miniature golf), recreation possibilities (spa, beauty salon, swimming pool/hot tubs, fitness), children facilities (babysitting service, children centre), ports (consumption level, natural landscapes, cultural landscapes, city landscapes, tour options, infrastructure, friendly residents) and a particular Asian features (teahouse).
Censored regression modelling
We use censored models to measure the effects of independent variables on WTP, since this type of interval regression is more accurate. All the 13 independent variables listed at the beginning of this section are included in our censored regression model, in order to identify the precise value of the WTP for a change of one unit of each variable. We then obtain our model:
where WTP is the dependent variable; Reg i denotes Mainland China, Hong Kong, Taiwan, Japan and other global regions; Soc j denotes age, gender, education, income, occupation and family status; Per k denotes cruise experience, cruise intention, cruise partner and cruise duration; Mot l denotes self-esteem, escaping, learning and bonding and Pre m denotes on-board basic facilities, entertainment, recreation, sports, children facilities, ports and Asian features.
Our research focusses in particular on how the variables regions, socio-demographics, cruise perception, cruise motivation and cruise preferences influence the WTP. In order to measure the effects of these multivariables on WTP, we applied censored regression models in our analyses and divided the independent variables into five categories as follows: regional variables, sociodemographic variables, cruise perception variables, cruise motivation and cruise preferences. Table 2 shows the results of the censored regression model for all the variables' effects on cruise WTP. For the multinomial variable of cruise regions, compared with the reference category of Hong Kong cruise tourists, one Japanese cruise tourist is willing to pay US$345.73 more and one Taiwanese cruise tourist US$198.28 more. Conversely, the cruise tourist from Mainland China and other global regions pays only moderately more than the one from Hong Kong, respectively, US$95.32 and US$53.59. So, it is obvious that Japanese cruise tourists have a significantly higher WTP, and this market deserves further research.
For the socio-demographic variables, it is interesting that age generally has a U-shaped effect on cruise WTP. Compared with the specific age range of 40-49, the youngest age range (18-29) is willing to pay US$171.37 more, but the most senior people (!70) are only willing to pay US$38.85 more, though not significantly. Compared with the reference category 'male cruise tourist', each female cruise tourist is willing to pay US$27.30 more. An increase of education influences cruise WTP positively, and it is worth noting that cruise tourists with a Master's degree or above are willing to pay US$160.59 more than the reference category 'high school and below'. Compared with the income reference category of less than US$1,000, an increase of income range influences cruise WTP significantly: Cruise WTP will grow by US$190.13 when the monthly income range rises to US$1000-2000, and by US$611.10 when income rises to US$8000. Compared with the reference category government employee in the occupation variable, senior retired people, housewives and business managers/owners are willing to pay more, respectively, US$259.08, US$241.04 and US$206.40, though most of the company staff would pay only US$105.29 more. Compared with a tourist who is 'married with underage children', a tourist 'married with adult children' is willing to pay US$180.36 more, followed by US$145.89 more from a tourist 'married without children' and US$88.33 more from a single person. So, increases of both education and income contribute to cruise WTP significantly. It is obvious that a tourist who is 'female', '18-39 years old', married with adult children, or a 'retired/housewife/business owner or manager' has a higher WTP, which means that the categories of cruise tourists having sufficient disposable income and travel time are willing to pay more. It is worthy to note that housewife is a widely existing occupation in Asia and they usually have a sufficient travel budget because of a comparatively higher income from the male side, though housewife does not earn a wage added to household income (Kwak et al., 1997) .
For the variables of cruise perception, both past cruise experience and cruise intention in the future have a positive effect on WTP, with added amounts of, respectively, US$82.37 and US$57.18, compared with no cruise experience in the past or being unwilling to cruise in the near future. Compared with the reference category 'cruise duration of 2 days and below', with an increase of cruise duration, there is a positive effect of an inverted U shape on WTP, while the highest added amount of US$751.25 applies to the cruise duration of 10-14 days. For the variable cruise partner, compared with the reference category 'with colleagues', interestingly we found that 'with tour group' adds the lowest amount of only US$34.35 to the WTP, which might be in conflict with a cruise companies' marketing strategy, as 70% of the tickets are distributed by tour agents (CLIA, 2015) . In addition, cruise tourists travelling 'with families/friends' add a moderate amount of US$132.34 to their WTP, but those travelling 'alone' add an even higher amount of US$139.31, which is not consistent with the traditional collective culture in Asia. So, the optimal strategy of cruise companies should be to focus on repeat cruise tourists with an intention to take a cruise in the short term (3 years), to promote the cruise duration of 10-14 days and to target groups of 'families/friends' or individuals travelling alone. In cruise motivation, the 'bonding' and 'escaping' tourists add the highest amounts to their WTP, respectively, US$55.93 and US$53.54. These two motives correspond to the two high amounts given to cruise partners with families/friends and alone, respectively, US$132.34 and US$139.31. As expected, an increase of one unit of 'learning' will decrease the amount of cruise WTP by US$9.97, and 'self-esteem' can only slightly influence WTP positively with an amount of US$2.51.
In cruise preferences, we notice that 'basic' and 'entertainment' facilities have high positive statistical results for increasing WTP, respectively, US$89.19 and US$50.24. The 'Asian features' and 'ports' facilities both add similar moderate amounts to increase cruise WTP, respectively, US$22.48 and US$21.15. However, if cruise tourists' preference for 'recreation' facilities increases, this will decrease their WTP significantly (ÀUS$86.70), followed by negative effects of 'children' (ÀUS$37.63) and 'sports' facilities (ÀUS$6.36), though not significantly.
That is to say, Japan is the country with the highest positive effect on an individual's WTP, followed by Taiwan, which is also confirmed in the previous research (Chen et al., 2016) . In general, a high cruise WTP is significantly correlated with a high level of education, income and cruise duration. In addition, some variables will also contribute to an increase of cruise WTP, such as female, retired people, housewives, business managers and owners, married with adult children or without children, repeat cruise tourists, strong cruise intention, cruising alone or with families/ friends, cruise motivation of escaping or bonding, with cruise preference for on-board basic facilities, entertainment, ports and Asian features. 
Latent cluster analysis
On the basis of the results of the censored regression models, we have undertaken a further market analysis, in order to find the most valuable segments. The approach we used in our research was LCA, which was undertaken using the software package poLCA in the R 3.2.2 program. LCA is a reliable modelling approach, which identifies the optimal number of clusters using the statistics of the Akaike information criterion (AIC), the Bayesian information criterion (BIC) and the loglikelihood (Akaike, 1973; Schwartz, 1978) . The model fits best using the small values of both the AIC and the BIC, and the large value of the log-likelihood. According to the suggestion of Lin and Dayton (1997) , the number of clusters given by the smallest value of the AIC should be considered first in the context of small samples (less than 1000). Figure 2 shows the optimal number of clusters, and six classes were identified. In order to not over fit the LCA model, some of the non-significant variables in the censored regression models were not included, namely gender, cruise intention, cruise partner and cruise motivation. Since age and cruise experience are both vital factors in the previous research (Chen et al., 2016) , they are remained for further clustering, though non-significant. In our LCA model, we focus on nine variables: regions, age, income, education, family structure, occupation, cruise experience, cruise duration and cruise preferences. Based on the AIC, BIC and log-likelihood statistics, Table 3 shows the class membership probabilities in a six-class covariate model. Classes 1 and 2 hold a small share of the total markets of, respectively, 11.3% and 9.7%. Class 1 has the following characteristics: 100% of the cruise tourists are young single people (18-39 years), who prefer short cruises of 2-5 days; 98.4% of these young people have a low income (less than $2000/month); 88.2% are students or company staff; nearly half (48.2%) of them have a higher education level; more than half (62.7%) have no cruise experience and recreation is their most preferred facility, followed by basic facilities. From the high-level regional view in class 1, most of the people (36.9%) are from Mainland China and the least (4.6%) are from Japan. Compared with class 1, the population of class 2 is characterized by senior citizens, with only 5.1% young people and less than half of them (44.1%) are single. But 75.0% of the people in class 2 have a low level of education; 62.1% have a monthly income of less than US$2000; 61.0% have a liberal profession, or are retired, or are housewives with cruise time flexibility. In addition, a majority Classes 3 and 4 have a similar market share of, respectively, 16.4% and 15.3% and have a majority of young people, with a low income, an average level of education, the occupation of student or company staff, single status and a similar preference for basic and recreation facilities. Nearly half (48.2%) of these people are without cruise experience, and in class 3 all like to take short cruises of 2-5 days, but over half (62.4%) the people in class 4 have no cruise experience, with 100% preference for cruises of 6-14 days. In class 3, Taiwan has 41.5% of the regional share, and in class 4, Mainland China leads with 39.8%.
Class 5 (17.9%) and class 6 (19.4%) are the two biggest segments, and both have a majority of people with a higher income, a higher level of education, and who are married with adult children or without children. They have cruise time flexibility, at least one cruise experience, and prefer longer cruises and basic facilities. The big difference between the two segments is that in class 5 more than half (60.3%), the people are 40-59 years old; but in class 6, nearly 50.9% of the people are much more senior (over 60 years old). In class 5, Japan has a regional share of 25.2%, but in class 6 it has as much as 54.4%.
In order to find some commonalities between the six classes, we applied a one-way analysis of variance (ANOVA) to identify the differences of WTP. We used Levene's test to check the homogeneity of variance between the segments and found significant deviation of variances (0.000). So we then applied the Welch ANOVA and the Tamhane's T2 post hoc test. Table 4 shows that classes 1, 2 and 3 have no significant difference in WTP, and the same is the case for classes 4 and 5. The former three classes have a similar low WTP, and the latter two classes have a comparatively higher WTP. Class 6 has the highest WTP, significantly different from that in any of the other classes.
On the basis of the results of classes, we further analysed the correlations between the six classes and the WTP of individuals to identify the most valuable segments. For a better understanding of marketing strategies, we used the BCG Growth-Share matrix to identify the segments in Table 5 as follows: class 1 (young 'question marks'), class 2 (middle-aged 'dogs'), class 3 (young 'dogs'), class 4 (young 'stars'), class 5 (middle-aged 'stars') and class 6 (senior 'cash cows'). It is obvious that cruise companies should maximize the profits from senior 'cash cows' (class 6), who are the majority of the regional share of Japanese retired and repeat tourists. Cruise companies should pay more attention to the preferences of this segment, such as those for cruise duration of 6-14 days, and basic facilities. In contrast to the senior citizens of class 6, class 4 is a young category without cruise experience, and class 5 is a middle-aged experienced group, but both of them have the same preferences as class 6. Cruise companies might also focus on class 2, a middle-aged experienced segment, and on class 3, a young group without cruise experience, both of them with a comparatively lower WTP, a lower income and preferred shorter cruises of 2-5 days. For the young question marks segment of class 1, mainly young, single and inexperienced tourists with a low income but a higher education level, the results of the censored regression models show that education is a positive variable for WTP, so cruise companies should explore this potential category by optimizing their market strategy and designing shorter cruises of 2-5 days.
Discussion and conclusion
Our study has contributed to the theoretical and methodological research in the cruise tourism field: First, we introduced a general censored regression model to cruise WTP, which could enrich the theoretical research on the theory of WTP, while this is also the first article to build a WTP model in the context of cruise tourism; second, we undertook a LCA to expand our research to regional cruise markets, which might provide a new approach in marketing research in a broad regional perspective. In addition, this article is based on a cross-section survey in the context of multiregional respondents, and the results of our research could be applied in cruise marketing practice, especially for the case of the growing Asian cruise markets. In our research, interval regression was applied to measure the effects of multivariables, namely regions, socio-demographic variables, cruise perception variables, cruise motivation and cruise preferences. Different regions are taken as the high-level variables, namely Mainland China, Hong Kong, Taiwan, Japan and other global regions. In the censored regression model, Japan is the market with the highest WTP, followed by Taiwan, Mainland China, Hong Kong, while other global regions have a lower WTP, especially Hong Kong which has the lowest WTP, which might be interpreted by the cruise lines' competition and comparatively lower attached social value of cruise products in Hong Kong (Yung and Chan, 2015) . The variables such as income, education, cruise experience and cruise duration have significantly positive effects on WTP. However, there are no significant regional differences in the effect of age on the WTP of cruise tourists. In contrast to the multinomial variables of family structure and occupation, the effect of families with underage children is significantly negative, and the tourists with cruise time flexibility (e.g. business owners or managers, the retired or housewives) are positively related to WTP. In terms of cruise preferences, basic facilities are the most preferred in relation to WTP, followed by entertainment, Asian teahouse and ports facilities, though non-significantly, showing a trend of ship-based destination in cruise tourism. It should be noted that recreation facilities decrease the cruise tourists' WTP significantly, which might be explained from the fact that some recreational facilities, like spa and beauty salon, are paid service and these facilities somehow challenge the parsimonious habit of Asian tourists in tourism consumption (Zhang and Lin, 2013) . On the basis of the results of the analysis of the multivariables in the censored regression models, we further used the LCA approach to determine market segmentation. Moreover, an ANOVA and the BCG Growth-Share matrix were used to identify the most valuable segments. Clearly, some knowledge of our findings can be applied in cruise marketing practice. The related cruise operators in the Asian markets might find it profitable to pay attention to the potential cruise tourists with a high WTP such as tourists with cruise experience in the past and cruise intention in the near future, people with a high income and a higher education level, couples with adult children or without child, retired senior citizens and housewives with cruise time flexibility, business owners and managers, and tourists with a preference for a medium cruise duration of 6-14 days and basic facilities.
Our study has focussed on cruise tourists' short-term WTP over the next 3 years consistent with the official cruise industry report, that is, FCCA (2012 FCCA ( , 2013 ; clearly, a general research expanding to lifetime value would fill in the research gap in tourism field. In the future, a longitudinal time series might be further applied to track the trend of cruise markets in regional development. In addition, there is also considerable scope to extend this study to the global cruise markets as well as to develop appropriate related regional economic growth theories.
